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(54) POWER CONTROLLER, POWER CONTROL SYSTEM. AND ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To deter a user from being 
the victim of robbery of an electronic apparatus and 
others, by controlling the power supply state of a 
portable electronic apparatus in use of electromagnetic 
induction. 

SOLUTION: This power control system 1 is composed of 

a power pad 3 which is equipped with a power 
transmitter 31 for generating magnetic field, based on 
the AC voltage of specified frequency generated by a 
power receiver 21; and a battery case 4 which 
possesses a power controiier 2 being equipped with a 
power receiver 21, where electromotive force is induced 
by the magnetic field generated by the power 
transmitter 3L and a microcomputer 22 for switching 
transistors TR1 and TR2 to be ON, when the 
electromotive force in the power receiver 21 conforms 
to a preset voitage value, and switching the transistors 
TR1 and TR2 to be OFF, when the electromotive force 
in the power receiver 21 does not conform to the 

voltage value. An electronic apparatus is disabled if it is shifted without permission, by mounting 
the battery case 4 with a bui!t~in power controiier to the electronic apparatus. 
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(54) Title of the Invention 

POWER CONTROLLER, POWER CONTROL 
SYSTEM, AND ELECTRONIC DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the theft of 
electronic devices by controlling the power supply 
state of a portable electronic device through the use of 
magnetic induction. 

SOLUTION: This power control system 1 comprises a 

power pad 3 which is provided with a power transmit- 
ting part 31 for generating a magnetic field based on 
the AC voltage at a specified frequency generated by a 
power receiving part 21; and a battery case 4 which is 
furnished with a power controller 2 which is equipped 
with a power receiving part 21 where electromotive 
force is induced by the magnetic field generated by 
the power transmitting part 31, and a microprocessor 
22 for switching transistors TRl and TR2 to be ON 
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when the electromotive force in the power receiving part 21 coincides with a preset voltage value, 
and switching the transistors TRl and TR2 to be OFF when the electromotive force in the power re- 
ceiving part 21 does not conform to the voltage value. The electronic device is disabled if it is moved 
without permission by installing a battery case 4 with a built-in power controller to the electronic de- 
vice. 



Claims 

Claim 1 A power controller which controls the supply of power to electronic device is provided with: 
a power receiving part which induces electromotive force by means of the surrounding magnetic 
field; 

and a controller that implements the supply of power to the electronic device when the voltage value 
coincides with the preset electromotive force of the power receiving part, and which halts the supply of 
power to the electronic device when the voltage value does not coincide with the preset electromotive 
force of the power receiving part. 

Claim 2 The power controller of Claim 1 is further provided with a switch that switches the connection 
state of the electronic device and the power supply of the electronic device, and the controller implements 
or halts the supply of power to the electronic device according to the switching of this switch. 

Claim 3 A power control system which is provided with a power transmission device and a power con- 
trol device and which controls the supply of power to an electronic device wherein: 

the power transmitting part is provided with a power supply circuit that generates alternating current at 
a specified frequency and a power transmitting part that generates a magnetic field based on the alternat- 
ing current generated by the power supply circuit; 

the power control device is provided with a power receiving part in which electromotive force is in- 
duced by the magnetic field which is generated by the power transmitting part provided in the power 
transmitting part; and 

a controller that implements the supply of power to the electronic device when the voltage value coin- 
cides with the preset electromotive force of the power receiving part, and which halts the supply of power 
to the electronic device when the voltage value does not coincide with the preset electromotive force of 
the power receiving part. 

Claim 4 The power controller of the power control system of Claim 3 is provided with a switch that 
switches the connection state of the electronic device and the power supply of the electronic device, 

and the controller implements or halts the supply of power to the electronic device according to the 
switching of the switch. 

Claim 5 An electronic device which operates using power from an internal battery is furnished with: 

a power receiving part in which electromotive force is induced by the surrounding magnetic field; 
a switch that switches the connection state between the battery and the electronic device; 
and 

a controller part that implements the supply of power to the electronic device when the voltage value 
coincides with the preset electromotive force of the power receiving part, and which halts the supply of 
power to the electronic device when the voltage value does not coincide with the preset electromotive 
force of the power receiving part according to the switching of this switch. 



Detailed Description of the Invention 
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0001 

Technical Field of the Invention 

This invention pertains to power control parts which control the supply of power to portable electronic 
devices, the power control systems used thereby, and electronic devices furnished therewith. 

0002 
Prior Part 

The supply of power using electromagnetic induction is widely used and, particularly in recent years, 
these systems have been constituted of primary and secondary side circuits which can be separated. 

0003 

For example. Unexamined Patent Publication 63-90937 discloses an electronic device in which power 
is supplied externally from the device to an internal secondary battery. Similarly, Unexamined Utility 
Model Publication 05-91 154 discloses a device which recharges the internal battery of an electronic de- 
vice without going through a contact point. Moreover, Unexamined Patent Publication 10-14126 dis- 
closes a contactless charging device using the same principle, while Unexamined Patent Publication 11- 
307376 discloses a noncontact interface and power supply method which also uses magnetic induction. 

0004 

Moreover, rechargeable-type electronic devices which can recharge the rechargeable batteries con- 
tained therein for electronic devices having different forms, such as that disclosed in Unexamined Patent 
Publication 10-23676, have been disclosed. Furthermore, Unexamined Patent Publication 11-187582 dis- 
closes a magnetic induction power device which supplies more stable power when supplying power by 
means of magnetic induction, as above. 

0005 

Problems Which the Invention Is Intended to Resolve 

Although these kinds of methods for the supply of power using magnetic induction have been widely 
adopted, there have been no instances in which the feature of the application of noncontact electromotive 
force with respect to devices which are constituted as a separate unit is used effectively to prevent theft or 
mischief. 

0006 

It is therefore an objective of the present invention to prevent the theft of electronic devices by control- 
ling the power supply state of a portable electronic device through the use of magnetic induction. 

0007 

Means of Solving the Problems 

In order to solve the above problems, the invention of Claim 1 is a power controller (2) which controls 
the supply of power to electronic device is provided with: a power receiving part (21) which induces elec- 
tromotive force by means of the surrounding magnetic field; and a control part that implements the supply 
of power to the electronic device when the voltage value coincides with the preset electromotive force of 
the power receiving part, and which halts the supply of power to the electronic device when the voltage 
value does not coincide with the preset electromotive force of the power receiving part. 

0008 

According to the invention of Claim 1, electromotive force is generated by the surrounding magnetic 
field in the power receiving part in a power controller which controls the supply of power to an electronic 
device; a control part implements the supply of power to the electronic device when the voltage value co- 
incides with the preset electromotive force of the power receiving part, and halts the supply of power to 
the electronic device when the voltage value does not coincide with the preset electromotive force of the 
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power receiving part. 
0009 

These electronic devices, such as personal computers, PDAs (personal digital assistant), as well as 
DVDs, and these (MiniDisc), CDs (compact disc), DATs (digital audio tape), cassette tapes, and other 
portable players and recorders, as well as portable televisions, automobile navigation systems, portable 
telephones, cameras, digital cameras, and the like, are driven by internal batteries and can be easily car- 
ried about, but they may also include devices which make use of external power supplies. 

0010 

Thus, the electronic device is supplied with power only in an environment in which electromotive 
force of a preset value is generated by a power receiving part thereby enabling the use of the electronic 
device. Moreover, the electronic device is rendered unable to be used when it is moved from this envi- 
ronment. Therefore, the theft or inadvertent use of the electronic device can be prevented by eliminating 
the incentive to use the electronic device without authorization or to steal it. Moreover, by applying this 
method to electronic devices which support the storage of data, the data stored therein cannot be read be- 
cause power is not supplied to the electronic device if it is removed without authorization. Furthermore, 
the power control device of this invention can be housed within an electronic device without the need of a 
wired connection to external devices. 

0011 

The invention of Claim 2 is a power controller Claim 1 which is further provided with a switch (for 
example, transistors TRl and TR2 as illustrated in FIG. 1), that switches the connection state of the elec- 
tronic device and the power supply of the electronic device, and the control part implements or halts the 
supply of power to the electronic device according to the switching of this switch. 

0012 

According to the invention of Claim 2, the connection state of the electronic device to the electronic 
device power supply is switched by the switch, and the control part implements or halts the supply of 
power to the electronic device according to the switching of the switch. 

0013 

Therefore, it is difficult to ignore the operation of the control part and to restart the supply of power 
from the state in which the supply of power has been halted since the supply of power is implemented or 
halted according to the switching of the switch. Therefore, the problem of theft or inadvertent movement 
of the electronic device can be prevented because the device cannot easily be used if it is moved or taken 
without authorization, or is stolen. Moreover, a higher level of data security can be achieved for devices 
which support data storage. 

0014 

Claim 3 of the invention is a power control system (1) which is provided with a power transmission 
device (such as the power pad 3 illustrated in FIG. 1), and a power control device (2) and which controls 
the supply of power to an electronic device wherein: the power transmitting part is provided with a 
power supply circuit (32) that generates alternating current at a specified frequency and a power transmit- 
ting part (31) that generates a magnetic field based on the alternating current generated by the power sup- 
ply circuit; the power control device is provided with a power receiving part (21) in which electromotive 
force is induced by the magnetic field which is generated by the power transmitting part provided in the 
power transmitting part; and a control part (such as the microprocessor (22) illustrated in FIG. 1), that 
implements the supply of power to the electronic device when the voltage value coincides with the preset 
electromotive force of the power receiving part, and which halts the supply of power to the electronic de- 
vice when the voltage value does not coincide with the preset electromotive force of the power receiving 
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part. 
0015 

According to the invention of Claim 3, the power transmitting part in a power control system which is 
provided with a power transmitting part and a power controller and which controls the supply of power to 
an electronic device generates alternating current and a predetermined frequency by means of the power 
supply circuit, the power transmitting part generates a magnetic field based on alternating current voltage 
which is generated by the power supply circuit, the power controller supplies power to the electronic de- 
vice when the electromotive force, which is induced by the electromagnetic field generated by the power 
transmitting part which is provided with a power transmitting part, coincides with a preset voltage value, 
and halts the supply of power to the electronic device when the electromotive force in the power receiving 
part does not coincide with this preset voltage value. [Translator's note: This translation represents a "best 
effort" with a paragraph that appears to be poorly drafted in the Japanese original.] 

0016 

Here, the power supply circuit may be, for example, provided with an AC/DC converter, oscillator cir- 
cuit, or the like to generate direct current power based on the alternating current power supplied by the 
alternating current power supply. 

0017 

Therefore, power is supplied to the electronic device only when electromotive force is induced in the 
power receiving part by means of the magnetic field which is generated by the power transmitting part, 
thereby permitting use of the electronic device. As a consequence, power will not be supplied to the elec- 
tronic device if electromotive force is induced by the magnetic field which is generated by any device 
other than the power transmitting part in the power receiving part. Therefore, since the electronic device 
will be rendered inoperable in locations other than the vicinity of the power transmitting part, the incen- 
tive for the unauthorized movement for removal of the electronic device or its theft is eliminated and 
problems of theft or inadvertent use can be prevented thereby. Moreover, by applying this method to 
electronic devices which support the storage of data, the data stored therein cannot be read because power 
is not supplied to the electronic device if it is removed without authorization. Furthermore, the power con- 
troller can easily be applied to a variety of electronic devices without the need of a wired connection to 
external devices because the connection between the power transmitting part and the power controller is 
effected by means of a magnetic field. 

0018 

In the invention of Claim 4, the power controller of the power control system of Claim 3 is provided 
with a switch (such as the transistors TRl and TR2 illustrated in FIG. 1), that switches the connection 
state of the electronic device and the power supply of the electronic device, and the control part imple- 
ments or halts the supply of power to the electronic device according to the switching of the switch. 

0019 

According to the invention of Claim 4, the power controller switches the connection state between the 
electronic device and the power supply of the electronic device, and the control part implements or halts 
the supply of power to the electronic device according to the switching of the switch. 

0020 

Therefore, it is difficult to ignore the operation of the control part and to restart the supply of power 
from the state in which the supply of power has been halted since the supply of power is implemented or 
halted according to the switching of the switch. Therefore, the problem of theft or inadvertent movement 
of the electronic device can be prevented because the device cannot easily be used if it is moved or taken 
without authorization, or is stolen. Moreover, a higher level of data security can be achieved for devices 
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which support data storage. 
0021 

The invention of Claim 5 is an electronic device (2) (such as the personal computer 5 illustrated in 
FIG. 3, or the portable music player 6 illustrated in FIG. 4), which operates using power from an internal 
battery (41) is furnished with: a power receiving part (21) in which electromotive force is induced by the 
surrounding magnetic field; a switch (such as the transistors TRl and TR2 illustrated in FIG. 1), that 
switches the connection state between the battery and the electronic device; and a controller part (such 
as the microprocessor 22 illustrated in FIG. 1), that implements the supply of power to the electronic de- 
vice when the voltage value coincides with the preset electromotive force of the power receiving part, and 
which halts the supply of power to the electronic device when the voltage value does not coincide with 
the preset electromotive force of the power receiving part according to the switching of this switch. 

0022 

According to the invention of Claim 5, this is an electronic device that operates using an internal bat- 
tery is the power supply, and by inducing electromotive force by means of the surrounding magnetic field 
by the power receiving part and by switching the connection state of the battery and the electronic device 
by the switch, and by switching the switch by means of the controller part, and is furnished with a power 
controller that implements the supply of power to the electronic device when the voltage value coincides 
with the preset electromotive force in the power receiving part, and halts the supply of power to the elec- 
tronic device when the voltage value does not coincide with the preset electromotive force in the power 
receiving part. 

0023 

Therefore, this electronic device is supplied with power and can be used only when it is in an environ- 
ment in which electromotive force having the preset voltage value is generated by the power receiving 
part. Moreover, it is inoperable when it is moved from this environment. Therefore, the problem of theft 
or inadvertent movement of the electronic device can be prevented because the device cannot easily be 
used if it is moved or taken without authorization, or is stolen. Moreover, by applying this method to elec- 
tronic devices which support the storage of data, the data stored therein cannot be read because power is 
not supplied to the electronic device if it is removed without authorization. Furthermore, the power con- 
trol device of this invention can be housed within an electronic device without the need of a wired con- 
nection to external devices. 

0024 

Moreover, it is difficult to ignore the operation of the control part and to restart the supply of power 
from the state in which the supply of power has been halted since the supply of power is implemented or 
halted according to the switching of the switch. Therefore, the problem of theft or inadvertent movement 
of the electronic device can be prevented because the device cannot easily be used if it is moved or taken 
without authorization, or is stolen. Moreover, a higher level of data security can be achieved for devices 
which support data storage. 

0025 

Embodiments of the Invention 

The following is a detailed description of an embodiment of the present invention with reference to the 
drawings. 

0026 

FIG. 1 is a block diagram illustrating the constitution of the power control system 1 of an embodiment 
of the present invention. As shown in FIG. 1, the power control system 1 is separated into and constituted 
of a power pad 3 and a battery case 4 equipped with a power controller 2. 



Japanese Unexamined Patent Application Publication 2001-352698 (7) 



0027 

The power pad 3 is equipped with a power transmitting part 31 and a power supply circuit 32, and it is 
connected to an alternating current (AC) power supply via a power connector 33. Here the alternating cur- 
rent power supply is, for example, 100 V household power or 200 V conmiercial power, but there is no 
limitation on this voltage value, and it is obvious that the power control system 1 can be constituted ac- 
cording to the power supply of the region in which the power control system 1 is used. 

0028 

The power transmitting part 31 contains a coil, and a magnetic field is generated according to the pre- 
set frequency of the alternating current voltage which is supplied by the power supply circuit 32. On the 
basis of the power which is supplied via the power supply connector 33, the power supply circuit 32 
switches the switching current voltage of the preset frequency and supplies the switching current to the 
power supply connector 33. Note that the frequency and voltage value of the alternating current voltage 
which is supplied by the power supply circuit 32 to the power transmitting part 31 is a preset value which 
is preset in the power supply circuit 32. 

0029 

Moreover, the battery case 4 contains a battery 41, connectors 42, and power supply lines 43, 43. 
0030 

The battery 41 may be a rechargeable battery such as secondary batteries using metal hydride storage 
such as nickel hydride batteries or the like, nickel cadmium secondary batteries, lithium ion secondary 
batteries, or secondary batteries using ceramic or the like to supply electric power to an electronic device 
which is connected by means of a connector 42 which will be described below. Furthermore, the battery 
41 is connected to a power receiving part 21 which will be described below, and can be recharged by 
means of electric power supplied by the power receiving part 21. 

0031 

The connector 42 is connected to the internal circuit of the electronic device in which the battery case 4 
is installed and power is supplied from the battery 41 via the connector 42 to the electronic device. 

0032 

The power supply lines 43, 43 are power supply lines which connect the battery 41 and the connector 

42, and they supply the minimum necessary electric power to the electronic device which is connected to 
the connector 42. In this case, the minimum necessary electric power refers, for example, to the power to 
required to enable operation of the internal clock function of a computer when a computer is attached to 
this connector, or the amount of power necessary to retain the stored content in the volatile memory ele- 
ment in the computer, or the like, and is the amount of power necessary to easily resume use of the elec- 
tronic device without impediment. The electronic device which is connected to the connector 42 can only 
perform these functions with the power that is supplied via the power supply lines 43, 43. 

0033 

Also, a power controller 2 is provided inside the battery case 4. The power controller 2 is constituted of a 
power receiving part 21, a microprocessor 22, power supply lines 23, 24, and transistors TRl and TR2, 
etc. 

0034 

The power receiving part 21 is provided with a coil comprised of a ferrite core and copper windings or 
the like, and the electromotive force which is produced by the magnetic field which is generated by the 
powers transmission part 31 is outputted to a microprocessor 22 and a battery 41. Therefore, the power 
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transmitting part 31 which is provided with the power pad 3 and the power receiving part 21 which is 
provided with a power controller 2 comprise a form of transformer wherein the power transmitting part 31 
serves as the primary side and the power receiving part 21 serves as the secondary side. 

0035 

Moreover, when the power pad 3 and the battery case 4 are adjacent to one another, the electromotive 
force induced in the power receiving part 21 is determined by the windings ratio of the coil provided in 

the power transmitting part 31 to the windings ratio of coil provided in the power receiving part 21, the 
frequency of the current voltage generated by the power circuit 32, and the voltage value, and the like. 

0036 

The microprocessor 22 detects the electromotive force in the power receiving part 21 and, based upon 
the voltage value, perform switching of the transistors TRl and TR2, as described below. 

0037 

The transistor TRl is disposed in the power line 23 which connects the battery 41 and the connector 
42, and the transistor TR2 is disposed in the power line 24. 

0038 

When the transistors TRl and TR2 are turned on by microprocessor 22 control, the battery 41 and con- 
nector 42 are energized, and the supply of power from the battery 41 to the electronic device which is 
connected to the connector 42 is enabled. Electric power is supplied via the power lines 23 and 24 is the 
power necessary to perform normal operations of the electronic device. Moreover, when the transistors 
TRl and TR2 are turned off by microprocessor 22 control, the battery 41 and the connector 42 are ren- 
dered unable to conduct electricity. 

0039 

Therefore, the on/off switching of the power supply to the electronic device which is connected to the 
connector 42 is effected by microprocessor 22 control of the transistors TRl and TR2. 

0040 

The following is a description of the operations of the microprocessor 22 made with reference to the 
flowchart in FIG. 2. 

0041 

First, the microprocessor 22 detects electromotive force in the power receiving part 21 and determines 
whether or not the voltage value is equivalent to the preset voltage value (Step SI). Here, the voltage val- 
ue in the power receiving part 21 is equivalent to the preset voltage value, the microprocessor 22 switches 
the transistors TRl and TR2 to be on (Step S2), and processing is completed. Moreover, when the voltage 
value in the power receiving part 21 is different from the preset voltage value, transistors TRl and TR2 
are turned off (Step S3), and processing is completed. 

0042 

The microprocessor 22 executes the processing indicated in the flowchart in FIG. 2 for each preset 
time interval and switches the transistors TRl and TR2 on/off as appropriate. 

0043 

The preset voltage value in the microprocessor 22 is the value that induces magnetic induction from 
the power transmitting part of the one to the power receiving part 21 when the power pad 3 is proximate 
to the battery case 4. 
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0044 

Thus, the power controller 2 and power pad 3 in the power control system 1 form a pair, and the volt- 
age value of the electromotive force which is induced in the power receiving part 21 when the corre- 
sponding power pad 3 is used is set in the microprocessor 22 of the power controller 2. 

0045 

Therefore, the microprocessor 22 turns the transistors TRl and TR2 on only when the power controller 
2 is in the proximity of the corresponding power pad 3. Therefore, when the power controller 2 is sepa- 
rated from the power pad 3, the transistors TRl and TR2 are switched off. Moreover, when electromotive 
force is induced by a magnetic field produced by a device other than the corresponding power pad 3 in the 
power receiving part 21, the transistors TRl and TR2 are turned off if its electromotive force does not 
correspond to the voltage value which has been set in the microprocessor 22. 

0046 

Therefore, an electronic device which has the battery case 4 installed therein is rendered operable only 
when it is paired with the corresponding power pad 3, and when it is separated from the power pad 3, it 
cannot be used. Moreover, it is difficult to use another device having a similar constitution to the power 
pad 3 and make it operate. As a consequence, the electronic device cannot be used if it is moved without 
permission, thereby removing the incentive to steal it and preventing theft thereof. . Furthermore, when 
data is stored in the electronic device, data can be secured because this data cannot be read. 

0047 

In this way, the power control system 1 can be used to hinder the use of an electronic device when it is 
not proximate to the power pad 3 and to prevent theft and for the purpose of data protection and the like 
by using the battery case 4 with the power controller 2 installed therein as the power supply of the elec- 
tronic device. 

0048 

For example, retailers often provide customers with demonstration models of electronic devices which 
they put on display as samples to promote sales were for purposes of advertising. This provides an effec- 
tive opportunity for customers to look at the item in question and to try out its actual operations. 

0049 

However, there is a significant risk of theft and these devices have typically been secured with a wire 
or the like, or have been provided with an alarm device which is attached to the electronic device itself 
which issues an alarm when the electronic device [to which it is attached] is removed. 

0050 

According to the power control system 1 of this embodiment, the use of the electronic device can be 
limited by installing an electronic device battery in the electronic device. Also, there is no sense of in- 
timidation as far as customers are concerned, and the electronic device is not scratched, marred, or dam- 
aged in any other way because a wired connection between the power pad 3 and the battery case 4 is un- 
necessary. 

0051 

FIGS. 3 and 4 show an example of the application of the above-described power control system 1 to 
electronic devices. FIG. 3 shows an example of an application of this power control system 1 to a per- 
sonal computer 5. 

0052 

A personal computer 5 comprises a liquid crystal display, keyboard, pointing device, CPU (central 



Japanese Unexamined Patent Application Publication 2001-352698 (10) 

processing unit), RAM (random access memory), as well as a hard disk drive, flash memory, or other sto- 
rage medium. It is A portable, so-called notebook computer. A battery housing part 51 is formed in the 
personal computer 5, and a battery housed within the battery housing part 51 supplies power to operate 
the personal computer 5. 

0053 

A battery case 4 (FIG. 1) is housed within the battery housing part 51 in the personal computer 5, and 

the battery 41 is used to supply power to the personal computer 5. Moreover, a planar power pad 3 is pro- 
vided beneath the personal computer 5. The power pad 3 is identical to the power pad 3 shown in FIG. 1 
and is sized to correspond only with the exterior case of the personal computer 5. 

0054 

In the example illustrated in FIG. 3, the personal computer 5 can be used when it is placed on top of 
the power pad 3 because the battery 4 which is housed in the battery housing part 51 serves as the power 
supply thereof. 

0055 

When the personal computer 5 is removed from the power pad 3, the supply of power to the personal 
computer 5 is halted by the microprocessor 22 (FIG. 1), and the application programs running thereon are 
rendered inoperable thereby. Moreover, it is impossible to read the data stored on the personal computer 
5. Note that the minimum power necessary for the personal computer 5 is supplied via the power lines 43, 
43 (FIG. I). Therefore, the clock function and other internal circuits of the personal computer 5 operate so 
that the personal computer 5 can be restarted without difficulty when the power supply is once again 
turned on by the microprocessor 22. 

0056 

Therefore, by applying the security system 1 to a personal computer 5, the incentive to steal it can be 

controlled and, additionally, the data stored in the personal computer 5 can be protected. Moreover, since 
the battery 4 is housed within the battery housing part 51, there is no need to affix any devices to the exte- 
rior of the personal computer 5. Thus, theft can be prevented without scratching or marring the personal 
computer 5. 

0057 

For example, theft of a personal computer 5 can be adequately prevented by affixing or installing the 

power pad 3 onto or within the display stand when a personal computer 5 is displayed in a store. The per- 
sonal computer 5 can perform demonstration operations and customers can try it out on the display stand 
with the power pad 3 affixed thereto. Also, as above, the personal computer 5 will not operate on a power 
pad 3 to which does not correspond. Therefore, the personal computer 5 will operate only on a specific 
display stand and will be rendered inoperable when it is removed from this display stand. 

0058 

As shown in FIG. 3, in addition to displaying a personal computer in a store, [the power control system 
1] can also be easily used for movable electronic devices in, for example, an office. In recent years, office 
equipment has become increasingly miniaturized. The removal of a company's assets can be controlled 
and the security of confidential data can be protected through the use of the power control system 1. 

0059 

FIG. 4 shows an example in which the power control system I is applied to a portable player 6. The 
portable player 6 can be an MD (Minidisc), CD (compact disk), DAT (digital audio tape), cassette tape 
player, or other device used for the playback of music. As shown, for example, in FIG. 4, operating 
switches can be provided and headphones and the like can be connected thereto. A battery housing part 61 
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is provided within the portable player 6, and the portable player 6 is typically operated by means of a bat- 
tery housed within the battery housing part 61. 

0060 

When a battery case 4 (FIG. 1) is housed within this battery housing part 61, [the device] can only be 
used when the power pad 3 which corresponds to the power controller 2 in the battery case 4 is proximate. 
The power pad 3 is similar to the power pad 3 illustrated in FIG. 1, and is sized to correspond to the out- 
side case of the portable player 6. 

0061 

In the example illustrated in FIG. 4, a portable player 6 can be used when it is proximate to the power 
pad 3 as when, for example, the portable player 6 is displayed in a store. In other words, by affixing a 
power pad 3 to the display stand, the portable player 6 can be used when it is placed upon this display 
stand so that customers can operate the portable player 6 for demonstration purposes. 

0062 

Moreover, if the portable player 6 is removed from the display stand, the portable player 6 will be ren- 
dered inoperable, thereby removing the incentive to steal it. Moreover, a portable player 6 which is re- 
moved from the power pad cannot be operated thereby preventing vandalism by abnormal operation the- 
reof. 

0063 

The power control system 1 can be applied without scratching or otherwise marring the outside of the 
portable player 6. Also, by constituting the battery case 4 according to the general standard for battery 
case for size, shape, power is supplied, etc., portable players 6 using the power supply system 1 are easily 
used by installing them in other devices. 

0064 

The power control system 1 can be easily used in portable devices other than the power control sys- 
tems 1 illustrated in FIGS. 3 and 4, such as PDAs (personal digital assistant), DVD players, portable tele- 
visions, car navigation systems, portable telephones, cameras and digital cameras, and other devices oper- 
ated by internal batteries. Moreover, the battery 41 may acceptably be a non-rechargeable internal dry 
cell. 

0065 

In the embodiments described above, the microprocessor 22 is constituted to halt the supply of power 
from the battery 41 to the connector 42 when the electromotive force in the power receiving part 21 does 
not correspond to a preset voltage value. However, the invention is not limited to this constitution and 
may be, for example, installed in a warning device such as a buzzer in the power controller 2 so as to pro- 
vide an alert when the electromotive force in the power receiving part 21 does not correspond to the volt- 
age value that has been set therein. 

0066 

Moreover, a constitution in which the warning signal is transmitted wirelessly when a wireless trans- 
mitter is connected to the microprocessor 22 and the electromotive force in the power receiving part 21 
does not coincide with the preset voltage value is equally acceptable. In this case, abnormal conditions in 
the power supply system 1 can be detected by using a receiving device that can receive this particular 
warning signal. Alternatively, a constitution wherein a warning signal is continually received by the wire- 
less transmitter can track the battery case 4 because it can use the receiver to detect the position of a bat- 
tery case 4 that has been moved. 
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0067 

Furthermore, although the power pads 3 are configured having a planar case, their shape need not be 
restricted to this shape in this invention, and there is no restriction on shape so long as the electromotive 
force is generated in the power receiving part 21. Moreover, the battery 41 can be constituted so as to 
make a direct connection to an alternating current power supply and to control the supply of power from 
this alternating current power supply to the connector 42 by means of the microprocessor 22, and it is ob- 
vious that appropriate variations of the specific details of the constitution can be made as appropriate. 

0068 

Effect of the Invention 

According to the invention of Claim 1, an electronic device is supplied with power only in an envi- 
ronment in which electromotive force of a preset value is generated by a power receiving part thereby 
enabling the use of the electronic device. Moreover, the electronic device is rendered inoperable when it 
is removed from this environment. Therefore, the theft or inadvertent use of the electronic device can be 
prevented by eliminating the incentive to use the electronic device without authorization or to steal it. 
Moreover, by applying this method to electronic devices which support the storage of data, the data stored 
therein cannot be read because power is not supplied to the electronic device if it is removed without au- 
thorization. Furthermore, the power control device of this invention can be housed within an electronic 
device without the need of a wired connection to external devices. Moreover, the power control device of 
this invention can be housed within an electronic device without the need of a wired connection to exter- 
nal devices. 
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According to the invention of Claim 2, the connection state of the electronic device to the electronic 
device power supply is switched by the switch, and the control part implements or halts the supply of 
power to the electronic device according to the switching of the switch, so it is difficult to ignore the op- 
eration of the control part and to restart the supply of power from the state in which the supply of power 
has been halted since the supply of power is implemented or halted according to the switching of the 
switch. Therefore, the problem of theft or inadvertent movement of the electronic device can be prevented 
because the device cannot easily be used if it is moved or taken without authorization, or is stolen. More- 
over, a higher level of data security can be achieved for devices which support data storage. 

0070 

According to the invention of Claim 3, since the electronic device will be rendered inoperable in loca- 
tions other than the vicinity of the power transmitting part, the incentive for the unauthorized movement 
for removal of the electronic device or its theft is eliminated and problems of theft or inadvertent use can 
be prevented thereby. By applying this method to electronic devices which support the storage of data, 
the data stored therein cannot be read because power is not supplied to the electronic device if it is re- 
moved without authorization. Furthermore, the power controller can easily be applied to a variety of elec- 
tronic devices without the need of a wired connection to external devices because the connection between 
the power transmitting part and the power controller is effected by means of a magnetic field. 
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According to the invention of Claim 4, it is difficult to ignore the operation of the control part and to 
restart the supply of power from the state in which the supply of power has been halted. Therefore, the 
problem of theft or inadvertent movement of the electronic device can be prevented because the device 
cannot easily be used if it is moved or taken without authorization, or is stolen. Moreover, a higher level 
of data security can be achieved for devices which support data storage. 

0072 

According to the invention of Claim 5, the incentive for the unauthorized movement for removal of the 
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electronic device or its theft is eliminated and problems of theft or inadvertent use can be prevented. 
Moreover, by applying this method to electronic devices which support the storage of data, the data stored 
therein cannot be read because power is not supplied to the electronic device if it is removed without au- 
thorization. Also, it is difficult to ignore the operation of a control part provided with a power controller 
and to restart the supply of power from a state in which the supply of power has been halted, thereby pre- 
venting the problem of theft or inadvertent movement of the device and contributing to the highly reliable 
protection of data in electronic devices which support the storage of data therein. 

Brief Description of the Drawings 

FIG. 1 Diagram illustrating the constitution of a power control system of an embodiment of this inven- 
tion. 

FIG. 2 Flowchart illustrating the operation of the microprocessor 22 illustrated in FIG. 1. 
FIG. 3 External view illustrating an application of the power control system 1 of FIG. 1. 
FIG. 4 External view illustrating an application of the power control system 1 of FIG. 1. 



Symbols 

1 Power control system 

2 Power controller 

2 1 Power receiving part 

22 Microprocessor 
23, 24 Power line 

3 Power pad 

3 1 Power transmitting part 

32 Power circuit 

33 Power connector 

4 Battery case 
41 Battery 

43, 44 Power line 

5 Personal computer 

5 1 Battery housing part 

6 Portable player 

61 B attery housing part 
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